Objectives: This study compared the epidemiology of non-fatal injury among urban and rural residents of Colorado. Design: A stratified probability sample with random digit dial methods was used to survey Colorado residents by telephone regarding injuries experienced in the last 12 months. Questions on the cause of the injury, the activity at the time of the injury, and the place of injury were based on the Nordic Medico Statistical Committee's (NOMESCO) classification of external causes of injuries. Subjects: A total of 1425 urban and 1275 rural Colorado residents aged 18 and older were interviewed. Results: Age, gender, marital status, and rural residency were found to increase the odds of self reported injury. The adjusted odds ratio for self reported injury was 1.3 (95% confidence interval (CI) 1.01 to 1.68) for rural compared with urban residents. Rural residence (odds ratio 1.02, 95% CI 0.51 to 7.01) was not a risk factor for injury among the highest risk group, those who were single and never married. No differences in injury characteristics were found by urban-rural status. Conclusions: The increased odds of self reported injury among rural residents were not explained by differences in the causes of injury or other injury characteristics. The differences in the importance of rural residence in increased odds of injury by marital status warrants further understanding and may be important in the development of injury prevention programs. Based on comparison with a similar survey, the NOMESCO coding system appears to be a viable alternative survey tool for gathering information on injury characteristics.
U nintentional injury is the fifth leading cause of death in the United States. 1 The higher rate of injury mortality among rural residents compared with urban residents has been documented for different populations, diagnoses, and injury mechanisms. [2] [3] [4] [5] In addition, rates of both injury hospitalizations and injury related clinic visits have been higher for rural residents than urban residents. 6 7 These differences by residence may be due to several, complex issues, such as differences in medical care; access to medical care; or susceptibility or exposure to conditions that may result in differential injury severity between rural and urban residents. To fully understand the differences in the epidemiology of injury between urban and rural residents, population based information on injuries is needed. The purpose of this study was to describe rural and urban self reported non-fatal injuries among adults in Colorado and to evaluate the association of self reported injury with selected demographic factors.
METHODS

Survey methods
A population based survey of non-institutionalized Colorado adults was conducted beginning January 1999 through October 2000. The survey design and sampling methods used followed those of the Behavioral Risk Factor Surveillance System (BRFSS). 8 The sample consisted of two strata: urban and rural. Counties with a metropolitan area of more than 100 000 people or a city with a population of at least 50 000 people were classified as urban. All other counties were classified as rural. Telephone calls were made to the urban areas from January1999 through December 1999 and to the rural areas from January 1999 through September 2000. Random digit dial telephone techniques were used to identify households within each stratum. One adult, 18 and older, was randomly chosen from each household to participate in the survey. Calling and quality control procedures followed those of the BRFSS. 8 
Questionnaire design
The main purpose of the survey was to describe disability in the state. A series of questions about injury were added which asked respondents if they had an injury in the last 12 months that required medical attention other than first aid and/or that caused restriction of usual activities for a day or more. For all those who responded positively detailed questions were asked about the most recent injury including:
Demographic questions were taken from the 1999 BRFSS. 11 An index of poverty level was determined using the United States Department of Health and Human Services 2000 poverty guidelines. 12 Respondents were categorized as living in households near or below poverty or above poverty guidelines. Poverty level is dependent on the number of household residents and the household income. Since the income categories on the BRFSS questionnaire were not the same as those found on the poverty guidelines, some respondents could not be classified as below or above poverty level. They instead could have been classified as either right below or right above these two poverty levels. These respondents were assigned as near the poverty level.
Data analysis
A weight, accounting for probability of selection and nonresponse bias, was developed for each respondent according to guidelines developed for weighting BRFSS survey data. 13 The data were analyzed using SAS, version 8.1 together with IVEware to account for the weighting procedure and the complex survey design. 14 15 Proportions and 95% confidence intervals were developed separately for urban and rural residents as well as the statewide population.
Design based logistic regression modeling techniques were used to identify those demographic characteristics associated with reporting at least one injury in the last 12 months. 16 It was decided a priori to keep all those variables with a p value of less than 0.15 in the multiple logistic regression model. All variables, including those not found to be statistically significant, were tested as potential confounders. Confounding was defined as a variable whose addition to the model changed the odds ratio of one of the other variables by 10% or more. Main effects included in the final multiple logistic regression model were those variables which continued to have a statistically significant coefficient at p,0.15 and/or were found to confound the effects of those variables. First order interaction terms in which the Wald test for significance of the coefficient was less than 0.05 were considered to be significant interactions.
We repeated the logistic regression analysis to investigate if the odds of reporting an injury differed by type of urban and rural county. Urban and rural counties were further subdivided into four mutually exclusive regions: Denver Metro consolidated metropolitan statistical area (CMSA), other metropolitan statistical areas (MSAs), rural nonremote, and rural remote. The rural non-remote category consisted of counties that either: (1) had a population center greater than 2500 or (2) were adjacent to either the Denver Metro CMSA or the other MSA counties. Rural remote counties included those that had a population center less than 2500 and were not adjacent to an urban county.
RESULTS
A total of 4306 Colorado households were contacted for the study: 2380 urban and 1926 rural. A total of 2713 individuals agreed to participate; 13 respondents with missing data necessary for weighting were excluded. Following the methods used by the BRFSS in calculating response rates, the response rate in the urban stratum was 57.4% compared with 63.4% in the rural stratum. 17 Descriptive results Table 1 provides the weighted estimates of the distribution of demographic variables for the total sample and for the urban and rural counties. The demographic characteristics were similar except that rural residents were less likely to have attended college than urban residents. While not statistically significant, rural residents were also more likely to be older and less likely to have incomes above the poverty level.
Statewide, 14.7% of adults reported having had at least one injury in the last 12 months (table 2). Those 18-24 years and never married individuals had the highest proportions of self reported injuries. The two oldest age groups had the lowest proportion of those reporting an injury. Over 17% of rural residents reported having an injury compared with over 14% among urban residents. In most subgroups rural residents more often reported being injured than urban residents. When breaking county type down further, rural remote residents had the highest proportion reporting injuries (22.6%, 95% confidence interval (CI) 15.0 to 30.1), followed by rural non-remote residents (16.6%, 95% CI 13.9 to 19.4). Urban residents outside the Denver Metro region had the lowest proportion (12.1%, 95% CI 8.7 to 15.4) with 14.9% (95% CI 12.2 to 17.6) of Denver Metro residents experiencing an injury in the last 12 months. Table 3 summarizes the injury characteristics of the most recent injury by urban and rural status. The characteristics of the injuries to rural respondents were similar to those of urban respondents. A third of all injuries in both rural and urban areas took place in the home. More than 10% of rural respondents reported that the injury took place on a farm or ranch compared with 4% of urban respondents. Of all of the injuries on a farm/ranch, a third of them took place in a home (data not shown).
Causes of injury did not differ when comparing urban and rural residents (table 3) . The most common causes of injury were overexertion and being struck or hit from a fall. These injuries accounted for greater than 50% of all injuries among rural and urban residents. Twelve percent of the injuries occurred while the respondent was a driver or passenger in a motor vehicle for urban and rural residents (table 3) .
Working for income was the most frequently reported activity at the time of injury for both rural and urban residents. Rural respondents were less likely to report doing unpaid work at the time of injury compared with their urban counterparts; urban respondents were also more likely to report being involved in sporting activities at the time of injury compared with rural residents (table 3) .
Thirty one percent of injuries to rural residents kept the individuals from their usual activities for six or more days while 28% of the injuries to urban residents required this restriction (table 3) . Only five of the injuries were reported as intentional: four assaults and one suicide attempt (data not shown).
Multivariate results
Four variables were associated with self reported injury: residence, marital status, age group, and gender (table 4). After adjustment for age, gender, and marital status, the odds of rural residents incurring at least one non-fatal injury in the last 12 months were 30% higher compared with their urban counterparts. Residents of rural remote areas were over 60% more likely to incur a non-fatal injury compared with the residents of the Denver CMSA (odds ratio 1.64, 95% CI 0.99 to 2.73).
Based on the evaluation of interaction terms, marital status was found to have a differential effect on the other three variables. There were no respondents age 65 and older who had had an injury in the last year and who also were never married. Since the 55-64 year old age group showed no difference in odds of injury compared to the 65 and older group (table 5), the two oldest age groups were combined into one for the interaction analysis. Within the never married group, the youngest ages and males had the highest odds of self reported injury (table 5) . Rural residents in this group had no higher risk than their urban counterparts. Among the formerly married respondents, those in the rural areas were over 80% more likely to report an injury than their urban counterparts. Married, rural residents showed close to a 30% increase in the odds of self reported injury compared with their married, urban counterparts but this increased odds was no longer statistically significant in the interaction analysis. Only young age (18-24) was a statistically significant risk factor for injury among the married group.
DISCUSSION
The odds of self reported injury were 30% higher for rural residents compared with urban residents when adjusted for age, gender, and marital status. Residents of rural remote counties had the highest odds of injury. The increase in self reported injury among rural residents is comparable to the difference in age adjusted death rates for urban and rural counties. (30% v 21%) (personal communication, Injury Epidemiology Program, Colorado Department of Public Health and Environment). In this study, no major differences were noted for urban and rural residents in the place, cause, or activity at the time of injury. Considering all of the above, this finding would suggest that non-fatal injuries are not different in rural and urban areas, rather that given comparable populations in age, gender, and marital status, injuries would occur more often in rural than urban areas. We found that other groups at higher risk of injury mortality and hospitalization were not at high risk of self reported injuries. As an example, in Colorado 31% of all injury deaths were to those 55 and older a group that comprises approximately 18% of the population. 18 19 In this study, those 55 and older had the lowest odds of self reported injury of any age group. Whereas, Hispanics have significantly higher injury death rates in Colorado than do white non-Hispanics, we did not see that differential in self reported injury. 18 This suggests that the epidemiology of non-fatal injuries is not entirely similar to that of fatal injuries.
Marital status and injury
We found marital status to be an important variable in understanding urban and rural differences in self reported injury. In the marital group with the highest odds of injury (never married), residence was not associated with self reported injury. The association was strongest in the group with the lowest odds of injury (divorced/separated/widowed). It appears that in an already ''at risk'' group, rural residence is not a salient factor for self reported injury.
The pattern between self reported injury and marital status does not mirror what is known about the association between mortality and marital status. In general, studies have shown that divorced individuals have a higher risk of mortality compared with married groups, with never married individuals falling in between. 20 21 In this study, while never married individuals had the greatest risk of self reported injury, no difference was seen between those who were currently married and those previously married (divorced/ separated/widowed). Yet, the fact of living in a rural county had the biggest impact on the previously married subgroup. While small numbers of actual injuries in these subpopulations prevented us from investigating differences in injury characteristics, further investigation along these lines would help to understand if the injuries themselves differed by these marital groups.
NOMESCO coding
To our knowledge this is the first time that the NOMESCO coding system was used for a telephone survey. This coding scheme provides a structure that is accessible because it does not require in-depth training on the coding of injuries and can be used in many different settings. In the survey by Nordstrom et al of respondents in a rural remote county, the activity at the time of the injury and how the injury happened were reported in narrative fashion. 22 A trained medical records professional later coded these data. Their results were similar to results in this study. In the Iowa study 25% of injuries were due to overexertion and 21% from falls compared with 26% of injuries due to overexertion and close to 28% from falls in the Colorado rural population. Home was the most frequent place of injury in both studies: 26.6% in the Iowa study compared with 33.2% in rural respondents in the current study. Five percent of injuries occurred in recreation and sport facilities compared with 9.5% of injuries to rural residents in this study.
Study limitations
Recall of injuries within the last 12 months yields the lowest injury incidence rate when compared with other shorter recall intervals. [23] [24] [25] Using a 12 month recall results in an underestimation of injury occurrences. Yet, when using shorter recall periods, larger sample sizes are needed to acquire enough injuries in the data to be able to describe differences in injury characteristics among subpopulations. Since the sample size was limited and the goal of this survey was to assess differences not only the proportion of urban and rural adults experiencing injury but also differences in injury characteristics between these two populations, a 12 month recall period was used.
While the proportion of those experiencing an injury in the last 12 months is probably underestimated by using the 12 month recall, the magnitude of the difference found in nonfatal injury between urban and rural residents would only be biased if urban or rural residents were more or less likely to report injuries in this time period. One variable not studied that could possibly influence differences in recall between these two groups is access and use of health care. One such measure of access is health insurance coverage. A larger proportion of rural than urban residents are known to be uninsured. [26] [27] [28] Would having sought medical care for an injury for which others with less access to care would not have sought such care result in more accurate recall among urban residents? Harel et al in their study of recall of childhood injuries found that doctor visits due to injuries could not explain the variation in recall for the various time periods. 25 More work is needed to understand how access to care and use of health services for injuries in adults influence recall in reporting injury.
One variable known to influence recall is severity of injury with severe injuries showing less recall bias than minor injuries. [23] [24] [25] Using number of days of missed regular activity as an estimate of severity, the distribution of this variable was similar for rural and urban residents (table 3) . This would support the idea that recall bias did not act selectively for one group over the other. Thus, while the true estimate of injury is probably more than stated in this paper, one would not expect that the magnitude of the differences between urban and rural residents found were biased by using a 12 month recall.
Due to funding constraints, the time frame for collection of data differed between the urban and rural groups, with collection continuing for nine months more in the rural group than in the urban group. We found no differences within the rural respondents in regard to demographic characteristics and reported injury by year of interview or by month of interview. The results assessing significant risk factors for injury were similar when limiting the analysis to data only collected in 1999. In addition, the estimates of injury to rural remote residents are comparable to those reported in a population based survey of a rural remote Iowa county. 22 Thus, we believe that the difference in time frame did not affect comparisons between rural and urban residents.
More than 99% of the injuries reported were unintentional. Estimates from the Consumer Product Safety Commission's National Electronic Injury Surveillance System estimated that 6.4% of all injuries seen in emergency departments in 2000 were for violence related, intentional injuries. 29 In previous population based telephone surveys, data have been gathered on domestic violence and other types of intentional injury. [30] [31] [32] [33] The other surveys had specific questions about specific types of intentional injuries. Our findings suggest that direct questions about intentional injuries should be included as specific, separate questions, as those reported here probably represent an under-estimate of intentional injuries.
Despite the study limitations, the results reported are consistent with other surveys. The results also provide evidence that rural residence is an independent risk factor for non-fatal injury but not for persons who have never been married. In that group, other risk factors such as being male and young age are more salient risk factors. While the risk of injury appears higher in some segments of rural populations, N Yet, rural residence was not found to be a risk factor for injury among the never married population, but was among the divorced/separated/widowed population.
N No major differences were seen in the injury characteristics reported by rural and urban residents.
N NOMESCO coding is a viable alternative for coding of injuries for telephone surveys.
no differences were seen in the cause of injury, place of injury, and activity at the time of injury between urban and rural residents. More research is needed to understand the moderating effect of marital status on such injury risk factors as rural residence, age, and gender.
